The main purpose of the present paper is to derive three integral formulas which are valid in a general Riemannian manifold and to generalise Katsurada's theorem to the case of general Riemannian manifolds admitting a one-parameter group of homothetic transformations. § 0. Preliminaries.
THEOREM. Let M be an (mil)-dimensional orientable Einstein space and S a closed orientable hypersurface in M whose first mean curvature is constant. We suppose that M admits a one-parameter group of conformal transformations such that the inner product a of the generating vector v'~ and the normal Ch to the hypersurface does not change the sign (and 0) on S. Then every point of S is umbilical.
The main purpose of the present paper is to derive three integral formulas which are valid in a general Riemannian manifold and to generalise Katsurada's theorem to the case of general Riemannian manifolds admitting a one-parameter group of homothetic transformations. § 0. Preliminaries.
We consider an orientable (m+1)-dimensional Riemannian manifold M with positive definite metric and denote by gji, ~1, Kkjih, K~i = KkJik, the fundamental metric tensor, the covariant differentiation with respect to the Riemannian connection, the curvature tensor, and the Ricci tensor of M respectively, where and in the sequel the indices h, i, j, k, run over the range 1, 2, ... , m, m+1. We assume that there is given an orientable hypersurface S whose locall expression is We now assume that the vector field vh is conf ormal, then we have eL'gji = 2pgji, ..E{3} _ pi+~a pj-gji ph Thus we find from (3.3)
Moreover if vh is homothetic,we get (3.5) s Kjiv1C dS = 0 . § 4. Integral formulas for the case H1= constant.
We assume in this section that the Riemannian manifold admits an infinitesimal conf ormal transformation vh and the first mean curvature H1 of the hypersurf ace S is constant. Then, the first integral formula (1.2) and the We assume in this section that the Riemannian manifold admits an infinitesimal homothetic transformation vh and the first mean curvature H1 of the hypersurf ace is constant.
Then the first, the second and the third integral formulas become respectively We suppose that M admits a one-parameter group of homothetic transformations such that the inner product of the generating vector vh and the normal Ch to the hypersurf ace does not change the sign (and 0) on S and that the Ricci curvature K 1 with respect to the normal Ch is non-negative on S. Then every point of S is umbilical and Ki1CiC1 = 0 on S.
We We suppose that M admits a one-parameter group of homothetic transformations such that the inner product of the generating vector vh and the normal Ch to S does not change the sign and is not identically zero on S. Then the curvature scalar of the space vanishes and every point of the hypersurface is umbilical.
If a =0, then (1.2) becomes c dS=0, s from which c=0. Thus we have THEOREM 5.3. Let M be an (m+1)-dimensional orientable Riemannian manifold and S a closed orientable hypersurface in M. If we suppose that M admits a one-parameter group of homothetic transformations such that the generating vector vh is always tangent to M. Then the group is that of motions.
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